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5 ZxWftW 

OBP) , ^<D&&efonfrbteZ>%rM*?-* >>*/Usf- -f-r- \zm-fZ> 0 ;£f§BJ 

io femmmizmRtzzo 

Z(D£?ti:fr s ?-*>*/i>?l"<*Kk Lt, 7^7#y> (AQP) fciliix 
20 5— »©JBt^^/<^K*S*IK$iXT33 9s AQP1-5, FA- CHIP 

, AQP-yTIPf<D7^T#!)^im ttW^&JSJlSiX-C 
1*5 (fif«x.«, rn^fc^j „ 17 3t, 9-i§\ 7 4 5-7 4 81 (1 9 9 
5¥) ) o AQP 5 IS, ttfL£0«ttJ£. Sg (8SJBL £!H±£i«am) 

25 9f v 7 4 5-7 4 81 (1 9 9 5^) ; Am. J. Physiol. , 270 
, C12-C 3 0 (1 9 9 6) ) 0 

AQP 5 IS, ifi^, m<DMI&1&Mm<OTMffi1®fem\Z&&LX\<^Zb&7F£ 
2l ( I s h i d a et a 1 . , Biochem. Biophys. Res. 
Comn. , 224, 1-4 (1 9 9 6)), IIMl^lTOiiaii&fj^ 
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(Ishida et a 1 . , Biochem. Biophys. Res. C 
omn. , 238, 891-895 (1 9 9 7) ) . 
#*E#e>©*ifi©lff*ElwJ:;h,WU AQ P 5 ^$ tfc7 7 U * y ^ 

P 5 ©C^M©^©^^ K ^/^-/t-i LT^fcT 

-£\ 0BP^BB-t-6W^*jl:o»KfwBBjgLT<fc*nT*fc e OBPte, 

y pT*tt©#a&* -9^*««r-&tp«*ft»7Ktty K 

15 OB PI4i5fe(C«J:o T|!lo# i <7)ft^d*^|ft$tl"CV N 5 y h # 2 0 

kDaS0«<0 2 ¥#ftt>£>So WfttfcOOBPttfce) 

fix v > 5 PS 9 t?l4#K«aittT^fiJc $ ft*M&*M::#i& $ £?>M±£ *> ffi 

afcfcfcttS-J- h y ^-*^MTPas (Li f 

e Sciences, 20, 1051-1062 (1977)), # )\>ifsV^ 
<T>^ / 7" \s>X7 )VY—?.V?t *-~tf&BMFi*5 (Arch. Ph 
25 arm. Res. , 1 1, 312-314 (1988)) Cl £ #M 
2^2 - 1 9 3 9 3 2^*IItt:*^#V<8t}Io^TOa&, &3teJglM<£jtM 

OBPICHLT* U. S. 4#*F5, 0 3 0, 7 2 2 ^iZtt? y hW&ffi.&%<D 
OBP^W^«$ilTl^. 
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oc. Natl. Acad. Sci. USA, 83, 4942-4946 (19 
8 6)). 

5 Htt&^-f 5wfcfc*ft£ilT^5 (Chem Senses, 2 0, 6 9-7 

6 (1 9 9 5)), t h^te^fcte^y y >i^<tafn 9 kD 

a ©^W<^*S56^,$ixTV^5 (Comp Biochem Physiol, 
118 B, 819-824 (1 9 9 7)). 

10 Slife^^^ft^CIo^o-CV^ (F i n 1 a 

yson et a 1 . , Science, 149, 981 — 982 (1965 
) % C e 1 1 , 32, 755-761 (1 9 8 3)). 

15 Z(D X o (cob PSr^ipy y ^S^v^Sf {^B8i-5*pjS.*s*8l$iioo 

*»w#e>»4, o b p srgrt* y y ^ioy ^^k©«j»h 

20 ±8B3Mfc£fc* % #3£iJ§li, AQPOTK^+^^^SrHlPl-Sf^ffiSr^-t-SSr 
1"5 5. ±IE(£il#JI*. BS^^Je^ (Ky-TT^) no$*£S£±£ 

»-0>3MS9§tt, #*y ^©y ^f^K^ % tKyvh^yf^v^nT^ 
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5 zttmt^\ 

10 iBWOTJ 

20 &-<0#36^£>i!fiJ5!c4&lix AQP 5*^^r>^/uBiPf^fflSr^r-f5T^TsK y 

WLf&tfoT'hhe *^*B»tf. AQP 5tK^^>-^^^ 
PftUltli, AQP 5 7K^ J r>^/i-^iiLfc*fflM^7K^i§'t*^fS]±^-ti:5M 

£fc»IMMSW3^-C, AQP 5 iiiczKjgigtf^l^ #8<E>SB®££ttT^ 
SClfcaSfcl&ftTV**. AQP 5©|6m^ttB$lXTV^^JR«a«l*IDIia 
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tfcott, X]Sffig-ffilXl*#ft3tE^^J:•?»^R^^^*5ilPJ^^si^■cv^ 

So tot, ^frJfi»ttfit*JltSAQP50«mt'tOzKa5af^ffl03S5ll4RI 
-©*jfeTlifcV>. ^:T\ AQP 5!' J:57K3Sii^ffl^?4^li, AQP77 v 
y -(Dit^^fg^LTV^^r £r#*Q£>Jh,TV^ST7 D *y > (X e n 

5 opus 1 a e v i s ) <D$mM'^AQ P 5 itfc^££A L T|g^ £ 

77!i^y^^x;i,5Pti|jS|:, AQP 5©mRNA^At5:tiaoT 

10 btt, AQP3tf>cDNA£pSP6 4Tfi5fcOB lueScr ipt^?- 
KffAU T 7 RNAsKy * 7— tf&fcJHLT c RNA^L, IOcRNA 
^77 y /fx;^pfftt(li±Alfci^ SAf 4 8-6 2^©>T^^r 

rL^-y 3 y|:J:^«WJ)DL, £7c, ffSHIJDAS^Ufer i 4:flfc«L 
t, 7Kf"-V ^*/HHfcBLT^5 (Proc. Natl. Acad. Sci. U 

15 S A, 9_1_, 6269-6273 (1994) ) „ 3giH Science 
, 2 5 6 , 385-387 (1992) tfcfcS. 

^^T% rftfcfcPMKfcLT, AQP5$r = -Kt5ificRNA|:77!)* 
y } tfzL/UgmBfol^J ? ->a >- LXtfsm U A Q P 5 £3131 $ 

20 4*£^ffi1-5„ AQP 5^3 - Kt5^f c RNA^aAL^^ofcay hn- 
;H$lls fiv^^ailtt*^-**!^, AQP 5£ = - K"f5^*c RNASrSAUfc 

7 7!l*7^x;l,|Pi«i:, AQP5^ = -Kt5iScRNA, 
25 &U\ mm&X<DtfV (A) fLTJMU 
AQP 5, &U\ &JfcS3fc©£*^*jr&£^£-frfc&{::*5^-CI±, AQP 5 
KiSfcaatfUBrau «^HJ6fiajl3:*JV^»*IBH|ftK-r5J:9H, ±&<aAQP 
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»*J © ft BUTTS, roj;?!^ y^y>©^yKi5 

5 aqp 5tk^ v>*^mnim£^-fz>®nt Lxi&feztiitz. t\t. 'ft*z>v 

OBPiSt©-otfc57C' h7^7-JJ^ y >t itfixs— *»4-t©5*>o 
l o^ia?il^^-7§r*ii^-r5o £fc N y y ^liW&«5ili;fci>T««>T 
<&*ttft*a£*«r*>» ftfflttfc y y ^©flHSii, 8*©i£¥ffi;iit5 

15 k n 3 J0 i§— y v?xt a^y 5/^^^-etv-en#v>TVN?>o ytf^Ki*** 

y y >-£: LT&^tlT^-S OBP, tt-1- 

20 ^^n^'n^y^ % a 1 -7-> h* ? V n/nr^ > % T/"K y tfzf n>r^ ? 7 
*^>7 = > N xy7!)tCH2 1 [3 7 ? h t* v 7 V > , 

y 7y -/ar'f >\ 7°n/<->^, /W<-< WMT 

fr-f^y, von E b n e rB?>'<t, '<—7°V >&&m? 51 b 

25 OBPiijJ 7$i> y y|:#a4#Htt^<wi/*f- 7^0: fctfpfOBP 
■e^fe^nT^S. ?7^00BPIiZoOf7i=y h I a t I b £d»e>& 
5^rn^V-7--?£5 0 ^^roOB P- I a £ I bil^W^SiB^J (-tit' 
^ft, 657bpt669bp) XtfO B P-IatI b ^>/<i7^£^)T^ JW 
SB3?»J ("tiX-etL, 1 4 7 T 5 7 BRX*: 1 4 67? y WtB&) liGene, 2 1 
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2. 4 9-5 5 (1 9 9 8) \Z.Mvk£tLX\,*Z 0 

OBP(ciJSi-s b<n\z\t&,T<n* >s<?ft^-kinz> 0 Irtefrh. ^>obp, 

7 y hOB P- I > 7-yhOBP-I K WOBP- I , ^t^rOBP - I 
K 7>OBP-K y^OBP-I K ?^OBP-I, v^OBP-I 
5 K -^^OBP-I I K hys-OBP-I (t-777'/) ^ h y s - OB 
P-I I (f7 7 7v/) , ->7JOBP-K ->#OBP-I I, yj^/L-BG, * 

= o b p m*&m®%wM:ftmi&fr h mm z titz o b p o#^t*£> s 0 

10 fyKl (veg^^^^cou K) , tfA-^y^ (^ut^ >hc<dv # 

> K) , x-7- h = !7^>yi- h(von Ebne r s >7 <D ]) K 

) mzm-fz^ tfrT-zztK ut, ob p&w^t 9 y K£p$-r5o 
obpii (feio y ^tj y x^jt^T^v^Hco^jg^: v v tL* &m(D® 

15 -3-/- h^^t°7^>-^O^SttO#^^OB P^^^^C0^m^-oT?fc 

5 (^^ob v\*%ihtix\,^m-(Dmftx*&h) e ^Mf*ji»;£M-r5 

-f LfcHa ft v\, &oT, fcS&BKJs^TIS, OBP tO&j^rStt&W 

«4fcff#:III:££U5/^7WiPp^ftV\ OBP>©^gMft50BP 

*Xh<0, MZ-lZs 2 — ( b^^t'y'Jy^ 2-TxJ-A- 

7f^- 5 - 7n tVi't V / 7 7-^, -> h n^. y /PTir-r— K 2 
-<{y^>f/^ c 7y^ 4 --/*5->V- 5 -;7°n fc^f-T*/— /K /K ^ 

25 >h-/K 3, 7 -i? frirt 5 J 2- S *-t—fr, y-j-n-zK Vf- 

-;k ^y7wy/<i/i/-h, ^y^i/yi/^t, /3-^;d-/>, 2-v? 
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7>Fn7 h-l 6 -^y- 3 -;t>\ s<Wfl}7 2 Y i?* f;U7;l/7 <{ 
ZtlbOtoKfts -10L\Z\t, 0. 1 -1 0 0 MMg||0*i£ftS:fto. fllx. 

o 

k&X%Z> 0 

(Ky-rr^) ftmtKLxnm&zb^-tz t^^m^xmwmw^ 
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5 e iHP>©3WS!ttailf«^ $Jx5ft«l:«[ffl L TUSH" 5 r. fc 2>ST-# 5„ 
mWt-T h V <> ^(ommteMs i&yir^^^vi/yivwv^j 

15 So pHI4IB5pl-»?f!ltw« : **H5«SHrtTfemf J:V^S, pH4-8©®W 

I-^^©f»l:0. 00 1-3% (w/v) 5 
25 101 EI~ttigjftK1-*Uf J: < x SPffilTfcixli, ilUt, l B *>fc 0 lmg-i 
0 0 0mgSrllsl**:li»[|eHC^»tTa4-i-tL»2J:i\ 

in vivo n^^-c«^^3i{^^fc5 r £ ds«i8$nT^5o 



WO 01/12225 
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5 m&m i mm#v (a) ^rnapwk 

R N A t°3. i) 7^- > >3 h (7 7/^*>TttM) lUot, ^rO£RN 

ASr^gtLTto sKl? (A) ^RNAIi, ^t'lot, =* (dT) t/Un- 



2 AQP5^3-Kt5cDNA 
&tt0!ll tifc7y bMtfy (A) + RNA«r^-y=f (dT) ,8^7^-7- 
£/B^Tigg^U -tO-*«cDNASrPCR«fe©»Sfi: LTttffiLfc. PC 

15 cDNA^OM!)# T'yy— X-f y^7W-A) ^PCRfeiaoT 

Jt«-?#5fcO&4fcJBLfc. »IiLTffl^5±E-*«cDNA^ PCRI: 
J: VmmZlttz (94tl^ 60tl^ 72t2^30t^7^) 0 PC 
Ri^cfc UitHSiirfcfctDWu 7*7* 5 KB I u e s c r i p t I I KS ( + ) 

20 i oIhWt ofcc f-a-y^-^-^-fel:iotDNA©i£E?!l 

lr5t^.Lfc 0 J£*T. roilfl^&JlT^* $ K4r, pBluescriptll 
KS ( + ) -AQP 5 £l^ 0 

AQP 5£ = - KWK&ltttU ^o, J. Biol. Chem. , 2 
58, 7924-7927 (1983) \Z.* <DfttEiW& StlTV* 5 T 7 U * 5> 

miLtz 0 mWLt LT_Lfu<£> p B luescriptll KS ( + ) -AQP 
5©DNAS:ffll\ /7^^-50pmol^oT, P C Rfell J; 0 
fc (94tl^ 50tl^ 7 2t:2#4:3 OiNf . PCRj£KJ;9ii 

Oil, p S P 6 4 p o 1 y (A) (yn^^thM) d-^:/* 
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n-^v^Lfc. &>T. ZCDmfr&X.T'yX^ P SP64poly (A) 
-AQP5fc^5. 

ISII 3 RNA^ 
5 ±15 p SP64poly (A) -AQP5©DNA©Ec.oR 1 2jn*##fc 5 
M gWS P 6 RNA^U ^ 7-f lOO^Ltp, -Y y ~?T"Y*i >f 

<Om 7 G (5' ) ppp (5' ) G<7>^ftT> 3 O'CCLT 1 B$NJ % in v i t 
r otg?$f> »RNA (cRNA) KD 
NA&RN ase7!) -©DN a s e 1 (77^'>7/^t7 V?#M) "CSP 

/wo 

15 P«HBfi|»« ^TO«t 5 l-X-T 7- (Taylor) lCfE*cO;£fc (Pro 
c. Natl. Acad. Sci. USA. , 82, 6585-6589 (19 

8 5) ) \zmcxmnLtz B mmLtzM&T? » * x^zmmL. $mw 

AS (JXx-v'V-V I ) £&<9 tUL, /<— * (B a r t h) &ttrj£ (5mMhi) 
^-HCK 8 8 mMN aC 1, ImMKCK 2. 4 mMN a HC0 3 , 0. 
20 3 3mMCa (N0 3 ) 2 , 0. 41mMCaCl 2> 0. 82mMMgS0 4 , 
^i/yy+^M/yh^i/yiO/tg/mL, pH7. 2,^T^^E^^ 
TMBSJ ffclAixfc. 9 4 ~7 I I=7^t-^2m 

25 ft^LfCo IPSiWlliaH:, ^-^itiT^ 2 0t«fiL, SBC, XT<D 

HftW3?#fcAQP50cRNAS:5ng % Xtts Z.iXt%^\lX%tzM 
U# x ) (A) 'RNA25ng^, 1S*5 0 nLC§j)?St, WMLtzjJy 
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ummondttl) fcteoT, $mBH&\Z-^>( o >f if -> 3 ^ L?c 0 =■ ^ 

hn-;H|irLttt |S@*5 0 n L^-r-f ^ yi?x ^ -> 3 >Lfc. PSI 

JSW\ SB, *g#?&££&L&^ib, MBS4\ 2 0tl:t3Bf^iL, AQ 

5 AQP 5 ^>^^^(D^mt, VmMom&ftvSDStf}) Ti7 V/lsT$ K 
h^Vum^klfrU AQP 5 WC^^^^T#/-i->f-^iLtf$r^ 

10 

H^#j4C9^©£fflJ&£s 5 mMv U ^ c AMP ^^tff I^M B S 
l»2 0 0mOsm) 3 0 #M>f ^^a^- h Lfc e t©t, fl^MBS 
fc#«*Bft$r£U 0' 8 M, 1 0" 7 MXIj:l 0- 6 M^IP#«fd-7 

15 -f^n^f Vv^^g *»fcMBS*T4BMfljg£Lfc. = ^ h a 

TK^giite^lt, i^T^J: 5 5Ci^ (S c i e n c e , 2 5 6 , 3 8 5-3 
8 7 ( 1 9 9 2) , &U\ Proc. Natl. Acad. Sci. USA. , 
20 9JL, 6 2 6 9 - 6 2 7 3 ( 1 9 9 4) ) $ftT^ S^II^t UT*to 

o 

f»4MBS (2 0 0mOsm) f TM l*M#*Lfc±reW«toJa£ 4 0 xnO 
25 Wri <oa^ofi-*Lfc 0 (P f ) It, j&ig 

i*wiw»i-5v/v 0 oiD»3©«# (a (v/v 0 ) /dt) , 9mm&<DW® 

&m (V 0 =9 X 1 0- 4 cm 3 ) , IPMJI&^lDXBSfR (S = 0. 0 4 5 cm 2 ) 
RU^(D^^mm (V w = 1 8 c m 2 /mo 1) f^h TESI: i 9 jfth Lfc c 
Pf (cm/ sec) = [V 0 X (d (V/V 0 ) /dt) ] / [SXV W X 
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(mOsm jn — mOsm ou .) ) 

VI* t l$R]giA%00P&*IBJ&£>#SI (cm 3 ) &m-t c mOsm in f;£ v 
$0$<£>MB SOfilSTS>5 , :©i^li2 0 0mOsmffeofc e mO s m 0 

1 0 -8 M*/l^#'^ 
1 0- 7 M*A#> 
1 0~ 6 M*;i^^> 

1 0" 7 M*^#> 
1 0 _6 M*^#V 



HRl cRN ASA 

^K2 cRNA-f poly (A) RNAftA 

10 UK 3 cRNA+poly (A) RNA&A 

1^4 cRNAtpo 1 y (A) RNASA 

UK 5 cRNA+poly (A) RNA&A 

mm 6 ^^tksa 

15 Ii8 ^©TK^A 



^->-t'7^1 0 _7 M^.lt 1 0 -6 M, ->hn^y;U7 
20 -fex— h 1 0" 7 MXit 1 0-*M&JB^T3KaSi6tellK&fTo;fc e 

^^H2tC^L7io H4\ 1 ~ 9 (Dmm\t, TIEO|lK&#l ~9 fC^oT 

§mfms& << a > 

HKl cRNAiiA S#7K 
25 UK 2 c RNA+ poly (A) R NASA &§7k 

HK3 c RNA+ p o 1 y (A) RNA&A 10 _? M2-^y^- 

cRNA+poly (A) RNAftA 1 0 _6 M 2 y ^fvU- 

3-y h#*>-tr9^> 
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M%i5 cRNA+poly (A) R NAftA 1 0 ~ 7 M-> h n * ]} /UT± 
7-- V 

cRNA-rpoly (A) RNAftA 1 0 " 6 M<> h n % JJ /VTir 

5 n»7 ^mtr^a mm* 

^@7KaA io- 6 M2 — (yzfj-/v- 

3-* h^rv— fyi^ 

10 SSigflll £*5l^T, KPSIRli, 3SJftS3fe<Z>#!J (A) -RNA^SAL^P 
J^fflffcoT, AQP 5^>/<^ft* s 565lLfc»-&0*ajfltt**L % AQ 

©#ffiS:K«ft^L"CV^5. 2~5©H»»4, AQP 5f w^f irHt, I 
JUS^O^y (A) + RNAoaAlwJ:9«aLfc^>'/<^WAS#ffi-t-5#'&0 
15 W*ttJB*>*SStt4:^-*\ 2<75|?»ds^i-J:5l-s SJR**<osl?y (A) + R 
NA©SAi: J: 9*aLfc^>/<^Wis#Si"5»^^»±, 7k3S»tt#** < {£ 
TLTV^r ir^JSo 10H»0«*iJt«L-C, ^Jft*3fe^^y (A) + R 
NAO&AKJ: V&%LLtz?y<?'%&. AQP 5 ^ :"<*flf©*S»te&JiWM 

20 % *38a-l4* s , l<D&9L&wir\"<Mz.ElVLlrZZb&, 3-^5 ©H»j&»e>flMI 

HlfiW2H*5V^-C % 3~6©Hlfea»S> % 2.-^ Vj^-fr- 3 -> h*«> 

t/ibo> **WO»J5fc»li, AQP^feT, iUK**0#y (A) "RNA 
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^"K7^ HftfTTfeS (R) - (-) -#/U*?>\ ( + ) -/u^ 
5 5jOM^— /K t r an s-4-^f/l'-y^u^^ty-/i/SU t ^>F-^|rO 
. l%®Etet>£ Ltt£a*tt*lc**Lfc 1 b<0fcttJBLT i n v i v o fcjstf 

10 T15^WHi-CT5r^£li>P)»ftLt. K5I Lfcil&Stefi $ (mm) 

IW&tt&ttlfirtfi-S- (Ml 0gfct90. 2mL, S-S-ftte 6 Omg/kg) 
LT«»tfc. -^^^OJSItRI+iS^LferiSrfltS^, M^iSU^^M 
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